What is claimed is: 


1 . A method for fonningsa metallization layer outwardly from a semiconductor 

substrate, the method comprising^ steps of: 

\ \-< 

5 forming a uxst layer of a material outwardly from the semiconductor substrate; 

forming contabj vias that extencrfcbrough the first layer to the semiconductor 
substrate; 

forming a layer of a^epond material outwardly from the first layer, 
selectively removing joitio^s of the second layer such that the remaining 
10 portion of the second layer defines-the layout of the metallization layer and the contact 


vias; 


placing the first aMTseeondlayers at different surface potentials; 

/ \ 

electro-depositing the first and second layers in a solution of metal* ions by 


applying a bi-polar modulated voltage having a positive duty cycle and a negative duty 


15 cycle, the voltage and surface potentials selected such that the metal is deposited on the 

remaining portions of the second layer and thaKnetal deposited on the first layer during 

\ 

a positive duty cycle is removed from the first layer during a negative duty cycle; and 

\ 

selectively removing exposed portions of the first layer. 

20 2. The method of claim 1 , wht^^the step of depositing a first layer comprises 
depositing a layer of poly-sUi<x>^OOTwardly from the semiconductor substrate. 

3. The method of claim 1 , wherein the stej/of electroplating comprises the steps of: 
depositing the semiconductor sub^ra^in an electrolytic bath containing a metal 
25 having a reduction potential; and ^//^ 

exposing the bath to a modj^ed voltage such that during a positive duty cycle 

the metal is deposited on exposed surfaces of the first layer and the second layer and 

that during a negative dut-yxycle the metal is removed from the exposed surface of the 

first layer. 
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4. The method of claim 1 , whe reip4h£g tep of depositing a second layer comprises 
depositing a layer of titanium nitride 



5. The method of claim 3, where^thfef step of depositing the semiconductor 

5 substrate in an electrolytic bath cohm^s the step of depositing the semiconductor 
substrate in an electrolytic bath #mtaining copper ions. 

6. The method of claim 1 , wherein the^tep of placing the first and second layers at 
different surface potentials comprises^Cd^of applying a first voltage to a surface of 

10 the first layer and applying a seccjra volt^e, different than the first voltage, to the 
second layer, wherein the firsfand second layers are separated by an insulating layer. 


: ^ 7. The method of claim 1, wherein thef step of placing the first and second layers at 

Jl different surface potentials compri^e^^step of selecting a material for the first layer 

Co 15 that has an innate surface potenpkf thaf is less than the innate surface potential for the 
material selected for the sepfaid layer. 

8. The method of claim 1 , wheifcirLtlie step of electroplating the first and second 
surfaces comprises the step of elraro^ating the first and second surfaces with a voltage 

20 source that produces a subsJsraiaUy square wave voltage output 

9. A method for forming a metaliizatioh layer outwardly from a semiconductor 
substrate, the method comprising the sta&^>f: 

forming a first layer of a^^^^^outwardly from the semiconductor substrate, 
25 the first layer having a first innate^siirface potential; 

forming contact vias jHat extend through the first layer to the semiconductor 
substrate; 


# 


forming a layer of a second material outwardly from the first layer so as to line 
the contact vias and cover the n^st layer, the second layer having a second innate surface 
potential different from said first innate surface potential; 

selectively removing portions of tile second layer such that the remaining 
5 portion of the second layer defijies the^layout of the metallization layer and the contact 

/Mr 

vias; t j K 

placing the semiconductor substrate with the first and second layers in an 
electrolytic bath comprising a solution of metal ions; 

applying a bi-polar modulated voltag^having a positive duty cycle and a 
10 negative duty cycle to the electrolytic bath, the\^ltage and surface potentials selected 
such that the metal is deposited on the remaining {portions of the second layer and that 
metal deposited on the first layer during a positive duty cycle is removed from the first 
layer during a negative duty cycle; and 

selectively removing exposed portions of the firs^layer. 


15 


10. The method of claim 9, 


depositing a layer of poly-sihcon^ 



siiythe step of depositing a first layer comprises 
dly from the semiconductor substrate. 


1 1 . The method of claim 9, wherein tije^ep o£pKJeing the semiconductor substrate 
20 with the first and second layers in oxi^kd^liy&c bath comprises the step of placing the 
semiconductor substrate with thefe^a^a second layers in an electrolytic bath 
containing copper ions involution. 


1 2. The method of claim 9, whj 
25 depositing a layer of titanium 



ie step of depositing a second layer comprises 


1 3 . The method of claim 9, an< 
voltage to one of the first and^ecp 
different surface potentials/^ 


pther comprising the step of imposing an external 
layers to place the first and second layers at 
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14. The method of claim 9^nd totter comprising the step of placing the first and 
second layers at different surfactfm^entials by applying a first voltage to a surface of 
the first layer and applying a se^ndsypltage, different from the first voltage, to the 
second layer, wherein the first and seeded layers are separated by an insulating layer. 

15. The method of claim 9, wheteffl the step of electroplating the first and second 
surfaces comprises the step of eleOTomating the first and second surfaces with a voltage 
source that produces a substantially square wave voltage output 

16. An integrated circuit, comprising: 

a plurality of semiconductor devices formed on a semiconductor substrate; 

a metallization iHwr formed ou^ardly^from the semiconductor substrate that 
selectively interconnects th^ semiconductor cievices so as to be operable to perform a 
function; 

a first patterned lay er^i^terj^ formed outwardly from the semiconductor 
substrate that matches the metallization pattern; and 

a second patterned layer of material, formed between the metallization layer and 
the first patterned layer, that matches the metallization pattern and lines contact vias that 
extend through the first layer to the semiconductor substrate. 

\ 

17. The integrated circuit of cldm^o, wherein the metallization layer comprises 
copper deposited on the second^^a an electrolytic bath. 



1 8 . The integrated circuit of claim^^^herein the first layer comprises poly-silicon. 

1 9. The integrated circuit of claim 1 6, v^^m the second layer comprises titanium 


nitride. 
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20. The integrated circuit of claj^^wherein the metallization ^ayer comprises 
copper. 
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